Objective: Stress is pervasive among Latino immigrants. We identified seasonal and occupational patterns in stress among rural Latino immigrants. Methods: During three agricultural periods, farmworker and non-farmworker participants responded to a 24-item stress questionnaire (Snipes et al, 2007) . We measured the associations of stress with occupation, with season, and occupation within season, adjusting for demographic variables. Results: The highest levels of stress were observed in the pre-thinning season when pruning takes place among farmworkers. Stress is significantly higher in farmworkers compared with non-farmworkers only in the nonspray season when crops are dormant. Higher income was associated with decreased stress in the pre-thinning and thinning seasons when buds and small fruit are removed from orchards. Conclusions: Identification of strategies to reduce stress in Latino migrants is warranted. Although some sources of stress may be intractable, others may be amenable to intervention.
D
ecades of research show that chronic stressors have a major influence on well-being, health, and overall mortality. Specifically, chronic stress is associated with an increased prevalence of mental health disorders, such as depression and anxiety, cardiovascular disease, and immune suppression. 1 In the United States, stress is pervasive among both migrant and settled-out farmworkers and mental health issues disproportionately impact Latino farmworkers, who comprise 80% of the farmworker population in the United States 2 ; it is estimated that between 20% and 55% of farmworkers suffer from at least one mental health disorder at some point in their lifetime. [3] [4] [5] [6] [7] [8] [9] The chronic stressors faced by Latino immigrants in the United States include living in extreme poverty, adjusting to a foreign culture, and overcoming language barriers. [10] [11] [12] [13] For farmworkers, this stress may be compounded by low-paying, unpredictable, and often temporary employment in the agricultural sector which subjects them to long working hours and potential exposure to toxic pesticides. 12 Despite much research on the effects of stress on farmworkers' mental health, functioning, and substance use, there is a paucity of research on the stressors themselves.
Stress-related consequences of unemployment or underemployment are well-documented with un/underemployment positively associated with poor mental health. [14] [15] [16] The availability of employment in the agricultural sector often varies substantially by season and chronic seasonal un/underemployment is experienced by Latino farmworkers across the United States. In eastern Washington State where fruits and vegetables are the primary crops, work for farmworkers is likewise influenced by agricultural season. For example, jobs are scarce in the dormant months of November through February and when farms are preparing for the agricultural year (March through May). On the other hand, jobs are plentiful when thinning of buds and small fruit is required (June through August), and during the harvest season between September and October when crops are picked. Because of the strong correlation between season and employment, we hypothesize that stress levels among farmworkers will also vary by season. 17 In 2007, Snipes et al 18 developed a culturally appropriate instrument, which demonstrated strong reliability and validity, to measure stress in populations of Mexican immigrant farmworkers. The instrument, which examines stress related to work, family, and community was only administered to farmworkers in one agricultural season, that is, the season in which work was plentiful. The purpose of this study is to use the Snipes et al. stress measure to compare the stressors of Mexican farmworkers with their Mexican non-farmworker counterparts living in the same agricultural area. Given the stressors that appear to be pervasive among Mexican immigrants, we hypothesize that non-farmworkers in the same agricultural region may have similar stressors as farmworkers. We also will ascertain if the stressors among farmworkers differ by agricultural season, an area of study with little to no documented research. We hypothesize that there are behavioral and economic patterns inherent in each agricultural season that may contribute to the level of stress. Specifically, stress is hypothesized to be higher in seasons where work is scarce compared with seasons where work is plentiful.
METHODS

Setting
This study was conducted in an agricultural area of eastern Washington State (the Valley). The area produces fruit and vegetable crops for national and international distribution. It is a minority-majority area, with approximately 79.4% of the population being of Hispanic ethnicity, primarily (75%) of Mexican origin. 19 The population is generally underserved with approximately 21% of the population living below the poverty level, compared with 15.5% for the United States as a whole. 20 Nearly, 40% of the population speaks a language other than English at home. 21 Further, the community need index (CNI) for the area which assesses socioeconomic indicators of health disparities (income, culture and language, education, housing status, and insurance coverage) for every zip code in the United States, and assigns a score on a scale of 1.0 (least need) to 5.0 (most need) 22 shows that the Valley's zip codes' scores range from 4.2 to 4.8, indicating that people living in these communities are likely to suffer from many health disparities. 23 
Recruitment
We followed a cohort of 100 families that had been recruited for a pesticide exposure study which aimed to ascertain the presence of various sources of pesticide residues in the home and pesticide metabolites in the urine. 24 Sixty farmworker families (one adult and one referent child) were followed for this study. In addition, 40 nonfarmworker families (one adult and one referent child) were followed for comparison purposes. Project staff, consisting of trained promotores (lay health workers), visited the families to explain the study, provide information on samples and questionnaires required for the study, and outline incentives for participation. If the family agreed to participate, the promotores reviewed the informed consent, addressed questions, and had the participant sign the consent. All aspects of the study were reviewed and approved by the Institutional Review Board of the Fred Hutchinson Cancer Research Center.
Agricultural Seasons
Data collection for this study took place in three different agricultural periods from March through December of 2011. The agricultural periods were the pre-thinning season (March to May), when orchards are sprayed with a variety of organophosphate pesticides (OPs); the thinning season (June through August), when buds and small fruit are picked to allow the remaining fruit to grow larger and OPs are used to prevent pesticide damage; and the nonspray season (November to February), when crops are dormant and sprays are not used. The three agricultural seasons result in quite different living situations for the farmworkers. During the prethinning season, there are few jobs, and many farmworkers will not have worked since the harvest season (September to October); during the thinning and harvest seasons (June to October), jobs are plentiful and farmworkers typically work long hours in the fields. During the non-spray season (November to February), employment diminishes.
Procedures
During each agricultural period, both farmworker and nonfarmworker participants responded to a series of questionnaires. Specific for this report, adults responded in each season to the stress questionnaire developed by Snipes et al. 18 Thus, we were able to examine changes in stress by agricultural season and by occupational status (ie, farmworker or non-farmworker).
Instruments
The stress instrument used in this study was developed for and validated in Mexican farmworkers. 18 The scale has been completely described elsewhere. 18 Briefly, qualitative data from a number of focus groups were used to develop this 24-item stress scale. Themes were identified and a stress scale was developed from those themes. The scale was then tested for reliability in a separate sample. The scale includes questions related to life stressors; specifically stress related to work, family, and community. The instrument has been shown to be a culturally appropriate instrument for people of Mexican origin, and was considered appropriate for our study population, which was from a rural and predominately agricultural region. It has excellent reliability (a ¼ 0.91) and strong test-retest coefficients (r ¼ 0.83, P < 0.0001).
Each of the 24 stress questions were converted from the original scale of 1 (low stress) to 5 (stressed most of the time) to a scale of 0 (low stress) to 1 (stressed most of the time) to reflect the proportion of time an individual experienced each stressor. To calculate an overall stress score the 24 items were summed for each participant and scaled so the total stress was between 0 and 100.
Statistical Analysis
Descriptive statistics were reported for standard demographic characteristics of the study population and reviewed to identify potential covariates for subsequent models.
To test the hypothesis that stress level varies by season, we used a generalized estimating equations (GEE) approach where the within subject correlation is accounted for using an exchangeable working correlation matrix to calculate the estimated difference in stress between seasons. Estimates for each season were adjusted for language, health insurance status, and income. Estimates, 95% 
RESULTS
The composition of farmworkers and non-farmworkers was similar in terms of sex, age, and marital status (Table 1) . A greater proportion of non-farmworkers than farmworkers earned greater than $25,000 a year. A majority of the farmworkers spoke only Spanish (70%) or Spanish more than English (28%) whereas the non-farmworkers were more likely to speak English and one-third reported they spoke both languages equally. More non-farmworkers (45%) had health insurance than farmworkers (10%). A similar proportion of farmworkers and non-farmworkers had lived in the area for over 9 years. Among the 24 items comprising the stress scale, the highest stressors included not speaking English, family members living far away and not having enough money to pay bills, and more specifically, lack of money to pay medical bills ( Table 2) . As a whole, the participants were least stressed by drinking problems, drug use, and domestic violence in the home.
Overall stress levels varied by season and occupation (Table 3) when only these two factors were examined, with the highest levels seen in farmworkers compared with non-farmworkers and during the pre-thinning season compared with the thinning and non-spray seasons (Table 4) . However, these associations decreased in magnitude and the association with farmworker status was no longer significant when controlling for language, health insurance status, and in particular income; as increased income (more than $25,000 a year) was significantly associated with a decrease in stress.
In the within season analysis, non-farmworkers had decreased levels of stress compared with farmworkers only in the non-spray season (Table 5) . This association remained when controlling for language, health insurance status, and income. Although this relationship between stress and occupation was not found in the pre-thinning and thinning seasons, higher income was associated with decreased stress in these two seasons.
DISCUSSION
This study of stress among farmworkers and non-farmworkers in eastern Washington state supports evidence that stress is common among people living in the Valley, stress varies based on agricultural season, and farmworkers experience more stress than non-farmworkers. The pre-thinning season (March to May) was associated with the highest levels of stress overall; during the thinning season (June to August), farmworkers experienced more stress than non-farmworkers, although only the difference in the non-spray season was significant. Nevertheless, there was a trend to decreased levels of stress among both farmworkers and non-farmworkers over the course of the year's agricultural seasons.
The demographics of farmworkers and non-farmworkers included in this study were very similar in terms of sex, age, income, marital status, and years of residence in the Valley. Language and insurance status varied significantly by farmworker status in the study population, with over 70% of farmworkers speaking only Spanish and over 90% of farmworkers with no health insurance. The similarities in the underlying demographics of the study population may explain the small effect of occupation associated with stress. Income, however, was associated with stress, with those being in higher income brackets reporting less stress. Farmworkers reported higher stress in all stress categories for all seasons. Similar to previous research, stress associated with family and home problems was significantly higher among farmworkers than non-farmworkers, particularly in the non-spray season. 3, 4 Language stress was significantly higher among farmworkers than non-farmworkers in all seasons, suggesting that anxiety associated with lack of acculturation may be an important area for potential intervention.
Interestingly, however, there was not a significant difference in overall stress comparing farmworkers to non-farmworkers. Knowing that farm work presents unique stressors, this may imply that farmworkers have adapted coping strategies and suggests that further studies are warranted to determine what coping strategies farmworkers have adopted. However, this may also be indicative of the high levels of stress immigrant populations face in general due to poverty, being separated from family, adjusting to a new foreign culture, language barriers, and unauthorized immigration status. [10] [11] [12] [13] Future studies should investigate differences between non-migrant and migrant farmworkers.
This study is not without limitations. The sample of farmworkers and non-farmworkers was not a random sample of the population in the Valley and, therefore, results are not necessarily generalizable to the broader population. This was also a relatively small sample of participants, though increasing the number of participants would likely only increase the strength of association between occupation status, season, and stress. Stress was measured through self-report on a questionnaire, resulting in the possibility of social desirability bias; future studies may consider using biological samples to track stress levels over time. Nevertheless, questionnaire measures of stress are more likely to assess chronic stress while biological specimens tend to capture acute stress. 25 A final limitation of this study is that both groups being compared are Latinos, although they differ by occupation status (farmworker vs nonfarmworker). The stress associated with being a minority group member may overshadow the stress associated with occupational status in these two populations. Future studies should include other populations-non-minority farmworkers and non-minority nonfarmworkers.
CONCLUSION
This study expands the knowledge of the association between stress, season, and occupation in a rural Latino population in Washington State. In all three agricultural seasons, farmworkers reported higher levels of stress for all the stress categories. Overall stress was associated with season, and was associated with farmworker status only during the non-spray season. This study shows that both farmworkers and non-farmworkers experience high-levels of stress: work stress, community stress, family and home stress, physiological consequences of stress, and acculturation/language stress are major stressors for farmworkers and non-farmworkers, alike.
Given that chronic stress influences well-being, physical and mental health, and overall mortality, the public health impact of stress should not be overlooked. Immigrant Mexican farmworkers and non-farmworkers are a population that would benefit from the identification and implementation of targeted strategies to reduce or better manage stress. Although some sources of stress may be intractable (eg, work stress, language stress), others may be amenable to intervention.
